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FIG.2
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FIG.5
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FIG.9

FLOW CHART SHOWING MAIN ROUTINE

ONN G

(::F M¥ SH540
ON
5532 5041 | @

OFF
IMAGE DISPLAY FLAG ? CONT INUOUS
SHOT 2
S533

l YES S542

FREEZE DISPLAY e

DISTANCE MEASUREMENT S534
/PHOTOMETRY

S535 YES  S543

MINIMUM
REVIEW TIME
ELAPSED ?

NO

OFF

IMAGE DISPLAY FLAG 7 3545
5536

ON
@_ | THROUGH DISPLAY
$537 —

OFF

IMAGE DISPLAY
FLAG 7

8538

IMAGE DISPLAY
FLAG 7

S539




U.S. Patent Nov. 22, 2005

Sheet 10 of 12

FIG.10

FLOW CHART SHOWING MAIN ROUTINE
SHb T
| imace SensInG |
SEGD S570
COMPRESS | ON WAGE DISPLAY FLAG TN
MODE FLAG 7 CCDRAW
JPEG MODE S563  MODE OFF S571
DISPLAY IMAGE PHOCESS OFF |
SH64 N -t Shi72
— |
S565 OFF
OFF SO 73
o (S566 DISPLAY PROGRESS
OF RECORD ING
n
QUICK REVIEW DISPLAY
QUICK REVIEW DISPLAY S575
SH67 SO 76
END OF RECORDING 7>
[ wewsor |
SH77
SH68 | | -_ o
CECORD NG IMAGE DISPLAY FLAG
55639 OFF SH 78
OFF

QUICK REVIEW FLAG ?
ON

END DISPLAY OF S579

PROGRESS OF RECORD NG
|DisPLAY IMAGE PROCESS| | S°80

QUICK REVIEW DISPLAY +—>281

US 6,968,118 B1



U.S. Patent Nov. 22, 2005 Sheet 11 of 12 US 6,968,118 B1

FIG.11

FLOW CHART SHOWING IMAGE SENSING
PROCESS IN DETAIL

IMAGE SENSING

OPEN SHUTTER S601

START EXPOSURE 5602

S603

s

YES

EMIT LIGHT 5604

S605
END OF EXPOSURE 7 —>0

YES

CLOSE SHUTTER S006

WRITE IN MEMORY S607




U.S. Patent Nov. 22, 2005 Sheet 12 of 12 US 6,968,118 B1

FIG.12

FLOW CHART SHOWING DISPLAY
IMAGE PROCESS IN DETAIL

DISPLAY [MAGE PROCESS

(8701

FRAME PROCESS ?

NO

YES
VERTICAL ADDITION S702

COLOR PROCESS S703

L
I

TRANSFER DISPLAY
IMAGE DATA S04

RETURN

FIG.13

FLOW CHART SHOWING COMPRESSION
PROCESS IN DETAIL

COMPRESSION

PI1XEL SQUARING S801

COMPRESS |MAGE S802

RETURN



US 6,968,115 Bl

1

IMAGL PROCESSING APPARATUS, ITS
CONTROL METHOD, AND STORAGE
MEDIUM

BACKGROUND OF THE INVENTION

The present mvention relates to an 1mage processing,
apparatus for sensing, recording, and playing back still and
moving images, 1ts control method, and a storage medium.

Conventionally, 1mage processing apparatuses such as
electronic cameras and the like, which record/play back still
and moving 1mages using memory cards having solid state
memory e€lements as recording media have already been
commercially available, and electronic cameras with elec-
tronic viewfinders such as color liquid crystal panels and the
like have also been commercially available.

These electronic cameras allow the electronic camera user
to determine the camera angle by continuously displaying
images before sensing, and to confirm the sensed 1images by
playing back and displaying them.

Especially, the function of playing back a sensed image

immediately after 1mage sensing 1s very convenient and
clffective for the electronic camera user.

In such conventional 1mage processing apparatus such as
an electronic camera or the like, when an 1image 1s displayed
on an electronic viewlinder such as a color liquid crystal
panel or the like, since the color liquid crystal panel con-
sumes much electric power, the operable time and the
number of 1mages that can be sensed decrease considerably.

On the other hand, when 1image sensing is done using an
optical viewfinder while turning off the electronic view-
finder such as a color liquid crystal panel or the like,
consumption power can be reduced, and the operable time
and the number of images that can be sensed can be greatly
increased. However, 1n such case, the sensed 1mage cannot
be played back and displayed immediately after image
sensing, resulting 1n 1nconvenience.

Also, 1n the conventional 1mage processing apparatus
such as an electronic camera or the like, 1n order to easily
play back and display a sensed image immediately after
image sensing, sensed 1mage data 1s converted 1nto an 1mage
signal format suitable for image playback at an 1mage
display unit, and the converted signal 1s written 1n a record-
ing medium.

For this reason, a combination of a luminance signal Y
and color difference signals R-Y and B-Y, a combination of
R, G, and B signals, and the like are used 1n correspondence
with the signal inputs of the image display unit, regardless
of the pixel format of an 1mage sensing means such as a
CCD or the like. Even 1n an electronic camera that uses an
Image sensing means with a unique pixel format, which can
assure high 1image quality, when such camera has a function
of playing back and displaying a sensed 1image immediately
after 1mage sensing, an 1mage signal 1s not recorded 1n a
format that can make most of the high 1mage quality.

On the other hand, 1n case of an electronic camera which
writes sensed 1mage data 1n a recording medium in an 1mage
signal format corresponding to the pixel format of an 1mage
sensing means such as a CCD or the like, the recorded 1image
quality can assure high performance of the image sensing
means. However, since this image signal format 1s not
suitable for image playback at the image display unit, a
sensed 1mage cannot be directly played back and displayed.
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2
SUMMARY OF THE INVENTION

The present invention has been made 1n consideration of
such situation, and has as 1ts object to provide an 1mage
processing apparatus which allows confirmation of the
sensed 1mage without considerably reducing the operable
fime and the number of 1images that can be sensed of a
camera, 1ts control method, and a recording medium.

It 1s another object of the present invention to provide an
image processing apparatus which can select whether a
sensed 1mage 1s directly played back and displayed imme-
diately after image sensing and i1s then recorded, or the
sensed 1mage 1s recorded while assuring high quality of that
image, and 1s then played back and displayed, its control
method, and a recording medium.

In order to solve the aforementioned problems and to
achieve the above objects, an 1image processing apparatus of
the present invention 1s characterized by the following
arrangement according to 1its first aspect.

That 1s, there 1s provided an 1mage processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving 1mage on a recording medium, com-
prising: 1mage sensing means, memory means, control
means, and display means, wherein the control means stores
an 1mage signal output from the 1mage sensing means in the
memory means while the display means 1s disabled, enables
the display means immediately after the storage, and plays
back and displays the 1mage signal stored in the memory
means on the display means.

An 1mage processing apparatus of the present invention 1s
characterized by the following arrangement according to its
second aspect.

That 1s, there 1s provided an 1mage processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving 1mage on a recording medium, com-
prising: 1mage sensing means, memory means, control
means, and display means, wherein the control means stores
an 1mage signal output from the 1mage sensing means in the
memory means while the display means 1s disabled, enables
the display means immediately after the storage, plays back
and displays the 1image signal stored in the memory means
on the display means for a predetermined period of time, and
then disables the display means.

An 1mage processing apparatus of the present invention 1s
characterized by the following arrangement according to its
third aspect.

That 1s, there 1s provided an 1mage processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving 1mage on a recording medium, com-
prising: 1mage sensing means, memory means, control
means, display means, display mode setting means, and
sense-and-play mode setting means, wherein when the dis-
play mode setting means 1s set to disable the display means,
and the sense-and-play mode setting means 1s set to play
back an image immediately after image sensing, the control
means stores an 1image signal output from the 1image sensing
means 1n the memory means while the display means 1is
disabled, enables the display means immediately after the
storage, and plays back and displays the 1mage signal stored
in the memory means on the display means.

An 1mage processing apparatus of the present invention 1s
characterized by the following arrangement according to its
fourth aspect.

That 1s, there 1s provided an 1image processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving 1mage on a recording medium, com-
prising: 1mage sensing means, memory means, control
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means, display means, display mode setting means, sense-
and-play mode setting means, and 1mage sensing 1nstruction
means, wherein when the display mode setting means 1s set
to disable the display means, and the sense-and-play mode
setting means 1s set to play back an 1mage immediately after
image sensing, if the 1mage sensing instruction means
mnstructs start of 1mage sensing, the control means stores an
image signal output from the 1image sensing means in the
memory means while the display means 1s disabled, and
enables the display means immediately after the storage, and
if the 1mage sensing instruction means instructs end of
image sensing, the control means disables the display
means.

An 1mage processing apparatus of the present 1nvention 1s
characterized by the following arrangement according to its
fifth aspect.

That 1s, there 1s provided an 1mage processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving image on a recording medium, com-
prising: lmage sensing means, memory means, recording
means, control means, display means, display mode setting
means, and sense-and-play mode setting means, wherein
when the display mode setting means 1s set to disable the
display means, and the sense-and-play mode setting means
1s set to play back an 1mage immediately after image
sensing, the control means stores an 1mage signal output
from the 1mage sensing means 1n the memory means while
the display means 1s disabled, enables the display means
immediately after the storage, plays back and displays the
image signal stored in the memory means, and transfers the
image signal stored in the memory means to record the
image signal on the recording means.

An 1mage processing apparatus of the present invention 1s
characterized by the following arrangement according to its
sixth aspect.

That 1s, there 1s provided an 1mage processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving image on a recording medium, com-
prising: 1image sensing means, memory means, recording,
means, control means, display means, display mode setting
means, sense-and-play mode setting means, and 1mage sens-
ing 1nstruction means, wherein when the display mode
setting means 1s set to disable the display means, and the
sense-and-play mode setting means 1s set to play back an
image 1mmediately after image sensing, 1f the 1mage sensing
Instruction means instructs start of 1image sensing, the con-
trol means stores an 1mage signal output from the image
sensing means 1n the memory means while the display
means 15 disabled, enables the display means immediately
alter the storage, plays back and displays the 1mage signal
stored 1n the memory means, and transiers the 1mage signal
stored 1n the memory means to record the 1image signal on
the recording means, and 1f the 1mage sensing instruction
means 1nstructs end of 1mage sensing, the control means
disables the display means.

A control method of an 1mage processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to 1its first aspect.

That 1s, there 1s provided a control method of an 1mage
processing apparatus for recording, and playing back and
displaying a sensed still image and/or moving image on a
recording medium, comprising the steps of: storing an 1mage
signal output from 1mage sensing means 1n a memory while
display means 1s disabled; enabling the display means
immediately after the storage; and playing back and dis-
playing the image signal stored 1in the memory means on the
display means.
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A control method of an 1image processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to 1ts second aspect.

That 1s, there 1s provided a control method of an 1image
processing apparatus for recording, and playing back and
displaying a sensed still image and/or moving 1mage on a
recording medium, comprising the steps of: storing an 1mage
signal output from 1mage sensing means 1n a memory while
display means 1s disabled; enabling the display means
immediately after the storage; playing back and displaying
the 1mage signal stored 1n the memory means on the display
means for a predetermined period of time; and then dis-
abling the display means.

A control method of an 1image processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to its third aspect.

That 1s, there 1s provided a control method of an 1mage
processing apparatus for recording, and playing back and
displaying a sensed still image and/or moving 1mage on a
recording medium, comprising the steps of: when display
mode setting means 15 set to disable display means and
sense-and-play mode setting means 1s set to play back an
image 1immediately after image sensing, storing an image
signal output from 1mage sensing means in a memory while
the display means 1s disabled; enabling the display means
immediately after the storage; and playing back and dis-
playing the 1mage signal stored in the memory means on the
display means.

A control method of an 1image processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to 1ts fourth aspect.

That 1s, there 1s provided a control method of an 1image
processing apparatus for recording, and playing back and
displaying a sensed still image and/or moving 1mage on a
recording medium, comprising the steps of: when display
mode setting means 15 set to disable display means and
sense-and-play mode setting means 1s set to play back an
image 1mmediately after 1mage sensing, 1if 1mage sensing
Instruction means instructs start of 1mage sensing, storing an
image signal output from 1image sensing means 10 a MemMory
while the display means 1s disabled; enabling the display
means immediately after the storage; and playing back and
displaying the image signal stored in the memory means on
the display means, and if the 1image sensing instruction
means 1nstructs end of 1mage sensing, disabling the display
means.

A control method of an 1image processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to 1its fifth aspect.

That 1s, there 1s provided a control method of an 1image
processing apparatus for recording, and playing back and
displaymng a sensed still image and/or moving 1mage on a
recording medium, comprising the steps of: when display
mode setting means 1s set to disable display means and
sense-and-play mode setting means 1s set to play back an
image 1mmediately after image sensing, storing an 1mage
signal output from 1mage sensing means in a memory while
the display means 1s disabled; enabling the display means
immediately after the storage; playing back and displaying
the 1mage signal stored 1n the memory means on the display
means; and transferring the i1mage signal stored in the
memory means to record the image signal on recording
means.

A control method of an 1image processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to 1ts sixth aspect.
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That 1s, there 1s provided a control method of an 1image
processing apparatus for recording, and playing back and
displaying a sensed still image and/or moving image on a
recording medium, comprising the steps of: when display
mode setting means 15 set to disable display means and
sense-and-play mode setting means 1s set to play back an
image 1mmediately after image sensing, 1f 1mage sensing
instruction means instructs start of image sensing, storing an
image signal output from 1mage sensing means 1n a MEMOry
while the display means 1s disabled; enabling the display
means 1mmediately after the storage; playing back and
displaying the image signal stored in the memory means on
the display means; and transferring the 1mage signal stored
in the memory means to record the 1image signal in recording
means, and 1f the 1mage sensing instruction means instructs
end of 1mage sensing, disabling the display means.

A storage medium of the present mnvention 1s character-
1zed by the following arrangement according to its first
aspect.

That 1s, there 1s provided a storage medium storing a
program for implementing one of the above-mentioned
control methods of an 1mage processing apparatus.

An 1mage processing apparatus of the present invention 1s
characterized by the following arrangement according to its
seventh aspect.

That 1s, there 1s provided an 1mage processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving 1image on a recording medium, com-
prising: image sensing means, recording means, and display
means, and the apparatus having: a first recording mode for
displaying an 1mage signal output from the image sensing
means on the display means, and then recording the image
signal in the recording means 1n an 1mage signal display
format; and a second recording mode for recording an 1mage
output from the 1mage sensing means in the recording means
in an 1mage signal sense format, and then displaying the
image signal on the display means.

An 1mage processing apparatus of the present invention 1s
characterized by the following arrangement according to its
cighth aspect.

That 1s, there 1s provided an 1mage processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving 1image on a recording medium, com-
prising: 1mage Sensing means, signal processing means,
recording means, and display means, the 1mage processing
apparatus having: a first signal format corresponding to an
input 1mage signal of the display means; and a second signal
format corresponding to an output image signal of the 1mage
sensing means, and the apparatus further having: a {first
recording mode for displaying an image signal output from
the 1mage sensing means on the display means by converting
the 1mage signal mnto the first signal format by the signal
processing means, and then recording the 1mage signal 1n the
recording means; and a second recording mode for recording
an 1mage output from the i1mage sensing means 1n the
recording means 1n the second signal format, and then
displaying the 1image signal on the display means by con-
verting the 1mage signal into the first signal format by the
signal processing means.

An 1mage processing apparatus of the present invention 1s
characterized by the following arrangement according to its
ninth aspect.

That 1s, there 1s provided an 1mage processing apparatus
for recording, and playing back and displaying a sensed still
image and/or moving image on a recording medium, com-
prising: 1mage sensing means, signal processing means,
compression means, recording means, and display means,
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6

the 1mage processing apparatus having: a first signal format
corresponding to an mnput image signal of the display means;
and a second signal format corresponding to an output image
signal of the 1mage sensing means, and the apparatus further
having: a first recording mode for displaying an image signal
output from the 1mage sensing means on the display means
by converting the image signal into the first signal format by
the signal processing means, and then compressing the
converted 1mage signal by the compression means and
recording the compressed signal 1n the recording means; and
a second recording mode for recording an 1mage signal
output from the 1mage sensing means in the second signal
format, converting the recorded image signal into the first
signal format by the signal processing means, and displaying
the converted signal on the display means.

A control method of an 1image processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to 1ts seventh aspect.

That 1s, there 1s provided a control method of an 1image
processing apparatus for recording, and playing back and
displaying a sensed still image and/or moving 1mage on a
recording medium, comprising: the first recording mode step
of displaying an 1image signal output from 1mage sensing
means on display means, and then recording the image
signal 1n recording means 1n an 1mage signal display format;
the second recording mode step of recording an 1mage signal
output from the image sensing means 1n the recording means
in an 1mage signal sense format, and then displaying the
image signal on the display means; and the step of selecting
one of the first and second recording mode steps.

A control method of an 1image processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to 1ts eighth aspect.

That 1s, there 1s provided a control method of an 1image
processing apparatus for recording, and playing back and
displaying a sensed still image and/or moving 1mage on a
recording medium, comprising: the first recording mode step
of displaying an 1image signal output from 1mage sensing
means on display means by converting the 1mage signal into
a first signal format corresponding to an input 1image signal
of the display means, and recording the image signal in
recording means; the second recording mode step of record-
Ing an 1mage signal output from the image sensing means 1n
the recording means in a second signal format corresponding
to an output 1image signal of the image sensing means, and
then displaying the image signal on the display means by
converting the image signal into the first signal format; and
the step of selecting one of the first and second recording
mode steps.

A control method of an 1image processing apparatus of the
present invention 1s characterized by the following arrange-
ment according to 1ts ninth aspect.

That 1s, there 1s provided a control method of an 1mage
processing apparatus for recording, and playing back and
displaying a sensed still image and/or moving 1mage on a
recording medium, comprising: the first recording mode step
of displaying an image signal output from 1mage sensing
means on display means by converting the 1mage signal into
a first signal format corresponding to an input 1image signal
of the display means, compressing the converted image
signal, and recording the compressed image signal in record-
ing means; the second recording mode step of recording an
image signal output from the 1image sensing means in the
recording means in a second signal format corresponding to
an output 1mage signal of the 1mage sensing means, con-
verting the recorded 1mage signal into the first signal format,
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and displaying the converted image signal on the display
means; and the step of selecting one of the first and second
recording mode steps.

A storage medium of the present invention 1s character-
1zed by the following arrangement according to its second
aspect.

That 1s, there 1s provided a storage medium storing a
program for implementing one of the above-mentioned
control methods of an 1mage processing apparatus.

Other objects and advantages besides those discussed
above shall be apparent to those skilled 1n the art from the
description of a preferred embodiment of the invention
which follows. In the description, reference 1s made to
accompanying drawings, which form a part hereof, and
which illustrate an example of the mvention. Such example,
however, 1s not exhaustive of the various embodiments of
the invention, and therefore reference 1s made to the claims
which follow the description for determining the scope of
the 1nvention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing the arrangement
according to the first embodiment of the present invention;

FIG. 2 1s a flow chart showing a main routine of the first
embodiment;

FIG. 3 1s a flow chart showing the main routine of the first
embodiment;

FIG. 4 1s a flow chart showing a distance measurement/
photometry process 1n detail;

FIG. 5 1s a flow chart showing an 1mage sensing process
In detail;

FIG. 6 1s a flow chart showing a recording process in
detail;

FIG. 7 1s a block diagram showing the arrangement
according to the second embodiment of the present inven-
tion;

FIG. 8 1s a flow chart showing a main routine of the
second embodiment;

FIG. 9 1s a flow chart showing the main routine of the
second embodiment;

FIG. 10 1s a flow chart showing the main routine of the
second embodiment;

FIG. 11 1s a flow chart showing an 1mage sensing process
in detail;

FIG. 12 1s a flow chart showing a display 1mage process
in detail; and

FIG. 13 1s a flow chart showing a compression process in
detail.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The preferred embodiments of the present invention will
be described m detail heremafter with reference to the
accompanying drawings.

Note that the present invention can be practiced not only
in the form of an image processing apparatus but also 1 the
form of a control method of an 1image processing apparatus,
and a storage medium such as a CD-ROM or the like that
stores a program for implementing this control method.

First Embodiment

FIG. 1 1s a block diagram showing the arrangement of an
“1mage processing apparatus” according to the first embodi-
ment. Referring to FIG. 1, reference numeral 100 denotes an
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image processing apparatus. Reference numeral 10 denotes
a photographing lens; 12, a shutter with a stop function; 14,
an 1mage sensing clement for converting an optical 1mage
into an electrical signal; and 16, an A/D converter for
converting an analog signal output from the 1mage sensing
clement 14 mto a digital signal.

Reference numeral 18 denotes a timing generation circuit
for supplying clock signals and control signals to the image
sensing clement 14, the A/D converter 16, and a D/A
converter 26. The timing generation circuit 18 1s controlled
by a memory control circuit 22 and system control circuit

50.

Reference numeral 20 denotes an 1image processing circuit
which performs predetermined pixel interpolation and color
conversion for data supplied from the A/D converter 16 or
the memory control circuit 22. The 1image processing circuit
20 makes a predetermined computation using sensed 1mage
data to execute a TTL (Through The Lens) AF (auto focus)
process, AE (auto exposure) process, and EF (flash pre-
emission) process in which the system control circuit 50
controls an exposure control means 40 and distance mea-
surement control means 42 on the basis of the obtamed
computation result. Furthermore, the 1mage processing cir-
cuit 20 makes a predetermined computation using sensed
image data, and executes a TTL AWB (auto white balance)
process on the basis of the obtained computation result.

Reference numeral 22 denotes the memory control circuit,
which controls the A/D converter 16, the timing generation
circuit 18, the image processing circuit 20, an 1mage display
memory 24, the D/A converter 26, a memory 30, and a
compression/expansion circuit 32.

Data output from the A/D converter 16 1s written in the
image display memory 24 or memory 30 via the image
processing circuit 20 and memory control circuit 22 or
directly via the memory control circuit 22.

Reference numeral 24 denotes the 1mage display memory;
26, the D/A converter; and 28, an 1mage display unit
comprising a TFT LCD or the like. Display image data
written 1n the 1mage display memory 24 1s displayed by the
image display unit 28 via the D/A converter 26. When
sensed 1mage data are displayed at image sensing timings
using the image display unit 28, an electronic viewfinder
function can be implemented. The 1mage display unit 28 can
arbitrarily turn on/off 1ts display 1n response to an instruction
from the system control circuit 50. When the display 1is
turned off, the consumption power of the 1mage processing
apparatus 100 can be greatly reduced.

Reference numeral 30 denotes the memory for storing a
still image and moving image. The memory 30 has a storage
capacity large enough to store a predetermined number of
still images or a moving 1image for a predetermined period
of time. With this arrangement, even 1n a continuous or
panoramic 1mage sensing mode for continuously sensing a
plurality of still images, many 1mages can be written in the
memory 30 at high speed. Also, the memory 30 can be used
as a work area of the system control circuit 50.

Reference numeral 32 denotes the compression/expansion
circuit for compressing/expanding image data by adaptive
discrete cosine transformation (ADCT) or the like. The
compression/expansion circuit 32 reads an 1mage stored in
the memory 30, compresses or expands 1t, and writes the
processed data in the memory 30.

Reference numeral 40 denotes the exposure control means
for controlling the shutter 12 with the stop function. The
exposure control means 40 also has a flash light control
function 1n cooperation with an electronic flash 48.
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Reference numeral 42 denotes the distance measurement
control means for controlling focusing of the photographing
lens 10; 44, a zoom control means for controlling zooming
of the photographing lens; and 46, a barrier control means
for controlling operation of a protection means 102 serving
as a barrier.

Reference numeral 48 denotes the electronic flash which
has a function of projecting AF auxiliary light and the flash
light control function.

The exposure control means 40 and distance measurement
control means 42 are controlled using TTL, and the system
control circuit 50 controls the exposure control means 40
and distance measurement control means 42 on the basis of
the computation result of the 1mage processing circuit 20
using sensed 1mage data.

Reference numeral 50 denotes the system control circuit
for controlling the overall 1mage processing apparatus 100;
and 52, a memory for storing-constants, variables, programs,
and the like for operations of the system control circuit 50.

Reference numeral 54 denotes an indication unit which
includes a liquid crystal display device, loudspeaker, and the
like, and indicates operation states, messages, and the like
using characters, images, voices, and the like 1n accordance
with execution of a program by the system control circuit 50.
The indication unit 54 1s placed at one or a plurality of
casy-to-see positions around the console of the i1mage pro-
cessing apparatus 100, and 1s comprised of a combination of
an LCD, LEDs, tone generation element, and the like. Some
functions of the indication unit 54 are placed within an
optical viewfinder 104.

Of the indication contents of the indication unit 54, those
indicated on an LCD or the like include, e.g., a single
shot/continuous shot indication, self-timer indication, com-
pression ratio indication, recording pixel count indication,
recording 1mage count indication, remaining photograph-
able 1mage count indication, shutter speed indication, aper-
ture value i1ndication, exposure correction indication, flash
indication, red-eye suppression indication, macro-image
sensing indication, buzzer setting indication, timepiece bat-
tery remaining capacity indication, error indication, imfor-
mation indication using a plurality of digits of numerals,
loading/unloading state idication of recording media 200
and 210, communication I/F operation indication, date/time
indication, indication that indicates a connection state with
an external computer, and the like.

Of the indication contents of the indication unit 54, those
indicated within the optical viewiinder 104 include, ¢.g., an
in-focus 1ndication, 1image sensing ready indication, camera
shake alert indication, flash charging indication, flash charg-
ing completion indication, shutter speed indication, aperture
value indication, exposure correction indication, recording,
medium write access indication, and the like.

Furthermore, of the indication contents of the indication
unit 54, those indicated by LEDs or the like include, e.g.,
in-focus 1ndication, 1mage sensing ready indication, camera
shake alert indication, flash charging indication, flash charg-
ing completion indication, recording medium write access
indication, macro-1mage sensing setting notification 1ndica-
tion, secondary battery charged state indication, and the like.

Of the indication contents of the indication unit 54, those
to be indicated by lamps include, e.g., a self-timer notifica-
tion lamp, and the like. The seli-timer notification lamp may
be commonly used as that for emitting AF auxiliary light.

Reference numeral 56 denotes a rewritable nonvolatile
memory, which uses, e.g., an EEPROM.

Reference numerals 60, 62, 64, 66, 68, and 70 denote

operation means for inputting various operation mnstructions
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of the system control circuit 50. These operation means are
constructed by one or a plurality of combinations of a
switch, a dial, a touch panel, a pointer using line of sight
detection, a voice recognition device, and the like.

An example of these operation means will be explained
below. Reference numeral 60 denotes a mode dial switch,
which can switch various function modes such as power
OFF, an automatic 1mage sensing mode, 1mage sensing
mode, panoramic 1mage sensing mode, playback mode,
multi-frame playback/erase mode, PC connection mode, and

the like.

Reference numeral 62 denotes a shutter switch SWI1,
which 1s turned on in the middle of operation (at the half
stroke position) of a shutter button (not shown), and instructs
start of an AF (auto focus) process, AE (auto exposure)
process, AWB (auto white balance) process, EF (flash pre-
emission) process, and the like.

Reference numeral 64 denotes a shutter switch SW2,
which is turned on upon completion of operation (at the full
stroke position) of the shutter button (not shown), and
instructs start of a series of processes including an exposure
process for writing a signal read out from the 1mage sensing
clement 14 as image data in the memory 30 via the A/D
converter 16 and memory control circuit 22, a development
process using computation results in the 1mage processing
circuit 20 and memory control circuit 22, and a recording
process for reading out 1image data from the memory 30,
compressing the readout data by the compression/expansion
circuit 32, and writing the compressed 1image data in the
recording medium 200 or 210.

Reference numeral 66 denotes an 1image display ON/OFF
switch, which can set an ON/OFF state of the image display
unit 28. With this function, when current supply to the 1mage
display unit 28 comprising the TFT LCD or the like 1s cut
off upon 1mage sensing using the optical viewfinder 104,
power savings can be attained.

Reference numeral 68 denotes a quick review ON/OFF
switch which sets a quick review function that automatically
plays back sensed image data immediately after image
sensing. Note that this embodiment especially has a function
of setting the quick review function when the 1image display
unit 28 1s turned ofl.

Reference numeral 70 denotes a console including various
buttons, touch panel, and the like, which include a menu
button, set button, macro button, multi-frame playback new
page button, flash setting button, single shot/continuous
shot/self-timer switch button, menu movement +(plus) but-
ton, menu movement —(minus) button, playback image
movement +(plus) button, playback image movement —(mi-
nus) button, sensed image quality selection button, exposure
correction button, date/time setting button, and the like.

Reference numeral 80 denotes a power supply control
means, which 1s comprised of a battery detection circuit, a
DC—DC converter, a switch circuit for switching a block to
be energized, and the like. The power supply control means
80 detects the presence/absence, type, and remaining battery
amount of a battery attached, controls the DC—DC con-
verter on the basis of such detection results and an instruc-
fion from the system control circuit 50, and supplies a
required voltage to the respective units including the record-
ing medium for a required period of time.

Reference numerals 82 and 84 denote connectors; and 86,
a power supply means including a primary battery such as an
alkali battery, lithtum battery, or the like, a secondary battery
such as an NiCd battery, NIMH battery, L1 Battery, or the
like, an AC adapter, and the like.
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Reference numerals 90 and 94 denote interfaces with
recording media such as a memory card, hard disk, and the
like; 92 and 96, connectors for connecting the recording
media such as a memory card, hard disk, and the like; and
98, a recording medium attachment/detachment detection
means for detecting whether or not the recording medium
200 or 210 1s attached to the connector 92 and/or the
connector 96.

Note that this embodiment has two sets of interfaces and
connectors that receive the recording media. Of course, the
number of sets of interfaces and connectors that receive the
recording media 1s not particularly limited. Also, combina-
tions of 1interfaces and connectors of different standards may
be used. As the interface and connector, those complying
with the standards of a PCMCIA card, CF (compact flash)

card, and the like may be used.

Furthermore, when the interfaces 90 and 94, and connec-
tors 92 and 96 use those complying with the standards of a
PCMCIA card, CF (compact flash) card, and the like,
various communication cards such as a LAN card, modem
card, USB card, IEEE1394 card, P12&4 card, SCSI card,
PHS, and the like are connected thereto, 1mage data and
assoclated management information can be transferred
between the 1mage processing apparatus 100 and an external

computer or its peripheral devices such as a printer and the
like.

Reference numeral 102 denotes the protection means
serving as a barrier which covers an image sensing unit
including the lens 10 of the 1mage processing apparatus 100
to protect it from contamination and damages.

Reference numeral 104 denotes the optical viewlinder,
which allows 1mage sensing using the optical viewfinder
alone without using the electronic viewfinder function
implemented by the image display unit 28. In the optical
viewfinder 104, some functions of the indication unit 54,
¢.g2., an 1n-focus indication, camera shake alert indication,
flash charging indication, shutter speed indication, aperture
value 1ndication, exposure correction indication, and the like
are placed.

Reference numeral 110 denotes a communication means
having various communication functions such as RS232C,
USB, IEEE1394, P128&4, SCSI, modem, LAN, radio com-

munication, and the like.

Reference numeral 112 denotes a connector or antenna (in
case of a radio communication), which connects the image
processing apparatus 100 to another device.

Reference numeral 200 denotes the recording medium
such as a memory card, hard disk, or the like. The recording
medium 200 comprises a recording unit 202 comprised of a
semiconductor memory, magnetic disk, or the like, an inter-
face 204 with the image processing apparatus 100, and a
connector 206 for connecting the 1mage processing appara-

tus 100.

Reference numeral 210 denotes the recording medium
such as a memory card, hard disk, or the like. The recording
medium 210 comprises a recording unit 212 comprised of a
semiconductor memory, magnetic disk, or the like, an inter-
face 214 with the 1image processing apparatus 100, and a
connector 216 for connecting the 1mage processing appara-

tus 100.

The operation of this embodiment will be explamed
below with reference to FIGS. 2, 3, 4, §, and 6.

FIGS. 2 and 3 are flow charts showing the main routine
of the 1image processing apparatus 100 of this embodiment.
The operation of the image processing apparatus 100 will be

described with the aid of FIGS. 2 and 3.
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Upon power ON after battery exchange or the like, the
system control circuit 50 1nitializes flags, control variables,

and the like (5101), and resets image display of the image
display unit 28 to an OFF state (S102).

The system control circuit 50 checks the setting position
of the mode dial 60. If the mode dial 60 1s set at a power OFF
position (S103), the system control circuit S0 executes a
predetermined end process (S105). More specifically, the
system control circuit 50 changes the indications of the
respective indication units to an end state, protects the image
sensing unit by closing the barrier of the protection means
102, records required parameters and setting values includ-
ing flags, control variables, and the like, and setting mode 1n
the nonvolatile memory 56, cuts off unnecessary power
supply to the respective units of the i1mage processing
apparatus 100 including the 1mage display unit 28 by the
power supply control means 80, and so forth. After that, the
flow returns to step S103.

On the other hand, if the mode dial 60 1s set at an 1mage

sensing mode position (5103), the flow advances to step
S106.

If the mode dial 1s set at any of other mode positions
(S103), the system control circuit S0 executes a process

corresponding to the selected mode (S104), and the flow
returns to step S103 upon completion of the process.

The system control circuit 50 checks using the power
supply control means 80 1if the remaining capacity and
operation state of the power supply means 86 comprising
batteries and the like pose any problem 1n the operation of
the image processing apparatus 100 (5106). If a problem 1is
found, a predetermined alert indication 1s made by means of
an image and voice using the indication unit 54 (5§108), and
the flow then returns to step S103.

If no problem 1s found 1n the power supply means 86
(5106), the system control circuit 50 checks if the operation
state of the recording medium 200 or 210 poses any problem
in the operation of the 1image processing apparatus 100, in
particular, recording/playback of image data to/from the
recording medium (step S107). If any problem is found, a
predetermined alert indication 1s made by means of an 1mage
and voice using the indication unit 54 ($108), and the flow
then returns to step S103.

If no problem 1s found in the operation state of the
recording medium 200 or 210 (§107), various setting states
of the 1mage display apparatus 100 are indicated by means
of an image and voice using the indication unit 54 (S109).
When the image display of the 1mage display unit 28 1s ON,
various setting states of the image display apparatus 100 are
indicated by means of an image and voice also using the
image display unit 28.

The system control circuit S0 checks the setting state of
the quick review ON/OFF switch 68 (5110). If the quick
review mode 1s ON, the system control circuit 50 sets a
quick review flag (S111); otherwise, it resets the quick

review flag (S112).

Note that the status of the quick review flag is stored 1n an
internal memory of the system control circuit 50 or the
memory 352.

Subsequently, the system control circuit 50 checks the
setting state of the image display ON/OFF switch 66 (S113).
If the 1mage display mode 1s ON, the system control circuit
50 sets an 1mage display flag (S114), turns on the image
display of the image display unit 28 (S115), and sets a

through display state for displaying sensed image data in
turn (S116). The flow then advances to step S119 (see FIG.
3).
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In the through display state, data written in the 1mage
display memory 24 via the image sensing element 14, A/D
converter 16, 1mage processing circuit 20, and memory
control circuit 22 are displayed on the 1mage display unit 28
via the memory control circuit 22 and D/A converter 26, thus
implementing the electronic viewfinder function.

If the 1mage display ON/OFF switch 66 1s set 1n an 1mage
display OFF mode (S113), the system control circuit 50
resets the image display flag (S117), and turns off the image
display of the image display unit 28 (S118). Then, the flow
advances to step S119.

When the image display 1s OFF, image sensing i1s done
using the optical viewfinder 104 without using the electronic
viewlinder function implemented by the 1mage display unit
28. In this case, the power consumption of the image display
unit 28, D/A converter 26, and the like, which consume large
power, can be reduced.

Note that the status of the 1image display flag 1s stored in
the internal memory of the system control circuit 50 or the
memory 352.

If the shutter switch SW1 has not been pressed yet (S119),
the tlow returns to step S103.

If the shutter switch SW1 has been pressed (S119), the
system control circuit 50 checks the status of the image
display flag stored 1n 1ts internal memory or the memory 52
(S120). If the image display flag is set, the system control
circuit 50 sets the display state of the 1image display unit 28
in a freeze display state (S121), and the flow then advances
to step S122.

In the freeze display state, image data on the i1mage
display memory 24 is inhibited from being rewritten via the
image sensing clement 14, A/D converter 16, image pro-
cessing circuit 20, and memory control circuit 22, and the
latest written 1mage data 1s displayed on the image display
unit 28 via the memory control circuit 22 and D/A converter
26, thus displaying a frozen image on the electronic view-
finder.

If the image display flag is reset (S120), the flow advances
to step S122.

The system control circuit 50 executes a distance mea-
surement to adjust the focus of the photographing lens 10 on
an object, and determines the aperture value and shutter
speed by photometry (S122). In photometry, the electronic
flash 1s set up 1f necessary.

The distance measurement/photometry process (S122)
will be described in detail later with reference to FIG. 4.

Upon completion of the distance measurement/photom-
etry process (5S122), the system control circuit 50 checks the
status of the image display flag stored 1n 1ts internal memory
or the memory 52 (S123). If the image display flag is set, the
system control circuit 50 sets the display state of the image
display unit 28 in a through display state (S124), and the
flow then advances to step S125. Note that the through
display state 1 step S124 is the same operation state as that
in step S116 (see FIG. 2).

If the shutter switch SW2 is not pressed (S125) and the
shutter switch SW1 is canceled (S126), the flow returns to
step S103.

If the shutter switch SW2 has been pressed (S125), the
system control circuit 50 checks the status of the image
display flag stored 1n 1ts internal memory or the memory 52
(S127). If the image display flag is set, the system control
circuit 50 sets the display state of the image display unit 28
in a fixed color display state (S128), and the flow then
advances to step S129.

In the fixed color display state, 1n place of sensed 1mage
data, which has been written 1n the 1mage display memory
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24 via the image sensing element 14, A/D converter 16,
image processing circuit 20, and memory control circuit 22,
substitute fixed-color 1mage data 1s displayed on the image
display unit 28 via the memory control circuit 22 and D/A
converter 26, thus displaying a fixed-color image on the
electronic viewlfinder 28.

[f the image display flag is reset (S127), the flow advances
to step S129.

The system control circuit 50 executes an 1mage sensing,
process 1ncluding an exposure process for writing sensed
image data in the memory 30 via the image sensing element
14, A/D converter 16, 1mage processing circuit 20, and
memory control circuit 22 or directly from the A/D con-
verter via the memory control circuit 22, and a development
process for reading out image data written 1n the memory 30
and executing various processes of the readout 1mage data
using the memory control circuit 22 and the 1mage process-
ing circuit 20 if required (S129).

The image sensing process (S129) will be described in
detail later with reference to FIG. §.

The system controller 50 checks the status of the image
display flag stored 1n 1ts internal memory or the memory 52
(S130). If the image display flag is set, the system control
circuit 50 performs a quick review display (S133). In this
case, the 1image display unit 28 always displays an 1mage as
an electronic viewlinder even during image sensing, and a
quick review display immediately after image sensing 1s also
made.

If the image display flag is reset (§130), the system
control circuit 50 checks the status of the quick review flag
stored 1n its internal memory or the memory 52 (S131). If the
quick review flag is set, the system control circuit 50 turns
on the image display of the image display unit 28 (5132) to
make a quick review display (S133).

In this case, even when the 1mage display of the image
display unit 28 1s turned off to achieve power savings or to
make 1mage sensing using the optical viewfinder 104 with-
out requiring any electronic viewlinder function, if the quick
review function 1s set by the quick review switch, a sensed
image can be automatically played back on the 1mage
display unit 28 immediately after image sensing, thus pro-
viding a function that 1s convenient for power savings and
confirmation of the sensed image.

I[f the image display flag is reset (S130) and the quick
review flag i1s also reset (S131), the flow advances to step
S134 while the 1mage display unit 28 1s kept OFF. In this
case, even after image sensing, the 1mage display unit 28 1s
kept OFF, and no quick review display 1s made. This method
1s used when the sensed image need not be confirmed
immediately after image sensing, and 1t 1s more 1important to
attain power savings without using the electronic viewlinder
function of the image display unit 28 like in a case wherein
the user continues 1mage sensing using the optical view-
finder 104.

The system control circuit 50 reads out sensed 1mage data
written 1n the memory 30, and executes various 1mage
processes using the memory control circuit 22 and the 1mage
processing circuit 20 if required, and 1mage compression
corresponding to the selected mode using the compression/
expansion circuit 32. The system control circuit 50 then
executes a recording process for writing image on the
recording medium 200 or 210 (S134).

The recording process (S134) will be described in detail
later with reference to FIG. 6.

Upon completion of the recording process (S134), if the
shutter switch SW2 is kept pressed (S135), the system
control circuit 50 checks the status of a continuous shot flag
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stored 1n its internal memory or the memory 52 (S136). If the
continuous shot flag 1s set, the flow returns to step S129 to
continuously make i1mage sensing, and the next image
sensing 1s made.

If the continuous shot flag is not set (S136), the current
process repeats itself until the shutter switch SW2 1s can-
celed.

In this manner, according to this embodiment, 1n an
operation setup state that makes the quick review display
immediately after image sensing, if the shutter switch SW2
1s kept pressed upon completion of the recording process
(S134), the quick review display on the image display unit
28 can continue until the shutter switch SW2 1s released, and
the user can carefully check the sensed image.

If the shutter switch SW2 1s not pressed upon completion
of the recording process (S134), or if the shutter switch SW2
1s canceled after the sensed 1mage 1s checked by holding
down the shutter switch SW2 to continue the quick review
display (S135), the flow advances to step S138 after an
elapse of a predetermined minimum review time (S137).

As described above, according to this embodiment, since
the quick review display on the image display unit 28
continues for a predetermined period of time, the user can
reliably confirm the sensed image, and can be prevented
from losing the next image sensing chance by continuing the
quick review display for an unnecessarily long period of
time.

Note that the setting method of this minimum review time
1s not particularly limited. That 1s, the minimum review time
may be set at a fixed value, may be arbitrarily set by the user,
or may be arbitrarily set or selected by the user within a
predetermined range.

If the system control circuit S0 determines that the 1mage
display flag is set (S138), it sets the display state of the
image display unit 28 in the through display state (S139),
and the flow advances to step S141.

In this case, after the sensed 1mage 1s confirmed by the
quick review display on the image display unit 28, the
through display state can be set to display sensed 1image data
in turn for the next 1mage sensing.

If the image display flag 1s reset (S138), the system
control circuit 50 turns off the 1mage display of the image
display unit 28 (5S140), and the flow advances to step S141.

In this case, after the sensed 1mage 1s confirmed by the
quick review display on the image display unit 28, the
function of the image display unit 28 may be disabled to
attain power savings, 1.€., the consumption power of the
image display unit 28, D/A converter 26, and the like that
require large power can be reduced.

If the shutter switch SW1 has been pressed (S141), the
flow returns to step S125 and the system control circuit S50
prepares for the next image sensing.

On the other hand, 1f the shutter switch SW1 1s canceled
(S141), the system control circuit 50 ends a series of 1mage
sensing operations, and the tlow returns to step S103.

FIG. 4 1s a flow chart showing the distance measurement/
photometry process 1n step S122 1n FIG. 3 1n detail.

The system control circuit 50 reads out a charge signal
from the 1mage sensing element 14, and the 1mage process-
ing circuit 20 sequentially reads sensed 1image data via the
A/D converter 16 (5201). Using the read image data, the
image processing circuit 20 makes predetermined compu-
tations used in the TTL AE (auto exposure), EF (flash
pre-emission) process, and AF (auto focus) process. Note
that the respective processes extract specific portions at
required positions from all pixels, and use them 1n compu-

tations. In this manner, 1n the TTL AE, EE, AWB, and AF
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processes, optimal computations can be made 1n units of
different modes, 1.€., a center-weighted mode, average
mode, evaluation mode, and the like.

The system control circuit 50 executes AE control using,
the exposure control means 40 using the computation results
in the image processing circuit 20 (S203) until it is deter-
mined that the exposure value (AE) is appropriate (S202).

The system control circuit 50 checks using measurement
data obtained by the AE control if flash emission 1s required
(S204). If flash emission is required, the system control
circuit 50 sets a flash flag, and charges the electronic flash 48
(S205).

I 1t 1s determined that the exposure value (AE) 1s appro-
priate (S202), the system control circuit 50 stores the mea-
surement data and/or setting parameters 1n 1its internal
memory or the memory 52.

Using the computation results 1 the 1mage processing
circuit 20 and the measurement data obtained by the AE
control, the system control 50 executes AWB control by
adjusting the color processing parameters using the 1image
processing circuit 20 (S207) until it is determined that the
white balance (AWB) is appropriate (S206).

[f it is determined that the white balance (AWB) is
appropriate (S206), the system control circuit 50 stores the
measurement data and/or setting parameters in 1its internal
memory or the memory 52.

Using the measurement data obtained by the AE control
and AWB control, the system control circuit 50 executes AF
control using the distance measurement control means 42

(S209) until it is determined that the distance measurement
(AF) result indicates in-focus (S208).

If it is determined that the distance-measurement (AF)
result indicates in-focus (S208), the system control circuit
50 stores the measurement data and/or setting parameters in
its internal memory or the memory 52, thus ending the
distance measurement/photometry process routine (S122).

FIG. 5 1s a flow chart showing the 1image sensing process
in step S129 m FIG. 3 1n detail.

The system control circuit S0 opens the shutter 12 having,
the stop function using the exposure control means 40 in
accordance with photometry data stored in its internal
memory or the memory 52 to expose the image sensing

element 14 (S301, S302).

The system control circuit 50 checks based on the flash
flag if the electronic flash 48 is required (S303). If the

clectronic flash 48 1s required, the system control circuit 50
controls the electronic flash to emit light (S304).

The system control circuit 50 waits for completion of
exposure of the image sensing element 14 in accordance
with the photometry data (S305), closes the shutter 12
(S306), and reads a charge signal from the image sensing
clement 14 and writes sensed 1mage data 1n the memory 30
via the A/D converter 16, 1mage processing circuit 20, and
memory control circuit 22 or directly from the A/D con-
verter 16 via the memory control circuit 22 (S307).

If a frame process 1s required 1n correspondence with the
selected image sensing mode (S308), the system control
circuit 50 reads out 1mage data written 1n the memory 30,
executes a vertical addition process (S309) and color process
(S310) in turn using the memory control circuit 22 and
image processing apparatus 20 1if required, and writes the
processed 1mage data 1n the memory 30.

The system control circuit S0 reads out image data from
the memory 30, and transfers display image data to the
image display memory 24 via the memory control circuit 22

(S311).
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Upon completion of a series of processes, the 1mage
sensing process routine (S129) ends.

FIG. 6 1s a flow chart showing the recording process in
step S134 1n FIG. 3 1n detail.

The system control circuit 50 executes a pixel squaring
process for reading out sensed 1mage data written 1n the
memory 30, and converting the vertical-to-horizontal pixel
ratio of the 1image sensing element to 1:1 by interpolation
using the memory control circuit 22 and 1image processing,
circuit 20 if required (S401). The system control circuit 50
then writes the processed 1mage data in the memory 30.

The system control circuit 50 reads out image data written
in the memory 30, and executes 1mage compression Corre-
sponding to the selected mode using the compression/
expansion circuit 32 (S402). After that, the system control
circuit 50 writes the compressed image data 1n the recording
medium 200 or 210 such as a memory card, compact flash
card, or the like via the interface 90 or 94, and the connector
92 or 96 (S403).

Upon completion of a write in the recording medium, the
recording process routine (S134) ends.

The first embodiment of the present mvention has been
explained using FIG. 1.

In the description of the embodiment, when the 1mage
display unit 28 1s turned off, all building components of the
image display unit 28 are turned off, but only some building
components of the image display unit 28 may be turned off.
In such case, a function that can attain both confirmation of
the sensed 1mage and power savings can be implemented.
For example, when the 1mage display unit 28 1s comprised
of an LCD and backlight, the backlight alone may be turned
off while the LCD 1s kept ON, thus implementing the
function that can attain both confirmation of the sensed
image and power savings as in the description of the
embodiment.

The 1mage display ON/OFF switch 66 and quick review
ON/OFF switch 68 are independently equipped. However,
the 1mage display ON/OFF switch 66 and quick review
ON/OFF switch 68 may be combined into a single, common
switch, and that switch may have three positions, 1.€., image
display ON/image display ON for quick review alone/image
display OFF.

In the above description, upon reception of an end 1nstruc-
tion of the quick review display on the 1mage display unit 28,
an elapse of the minimum review time in which the quick
review display confinues for a minimum period of time 1s
checked. However, no minimum review time may be set. In
such case, 1n the flow chart 1n FIG. 3, step S137 of checking
an elapse of the minimum review time 1s omitted.

Also, dedicated 1mage display units for the through dis-
play and quick review display may be equipped, and may be
turned on/off 1n correspondence with the setups of the image
display ON/OFF switch and quick review ON/OFF switch,
respectively. In this case as well, the function that can attain
both confirmation of the sensed 1mage and power savings
can be implemented as 1n the description of the embodiment.

In the above description, when the 1mage display
ON/OFF switch 1s ON, the quick review display 1mmedi-
ately after image sensing 1s made 1rrespective of the setups
of the quick review ON/OFF switch. However, when the
image display ON/OFF switch 1s ON, whether or not the
quick review display 1s made may be determined 1n corre-
spondence with the setups of the quick review ON/OFF
switch.

Note that the recording media 200 and 210 are not limited
to memory cards such as PCMCIA cards, compact flash
cards, or the like, hard disks, and the like, but may use micro
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DATS, magnetooptical disks, optical disks such as CD-Rs,
CD-WRs, or the like, phase change optical disks such as
DVDs, and the like.

Also, the recording media 200 and 210 may use hybrid
media that integrate memory cards, hard disks, and the like.
Furthermore, such hybrid media may include detachable
media.

In the description of the embodiment, the recording media
200 and 210 are independent from the 1mage processing
apparatus 100 and are arbitrarily connectable. One or both
the recording media 200 and 210 may be permanently
connected to the 1mage processing apparatus 100.

An arbitrary number (one or a plurality) of image record-
ing media 200 or 210 may be connectable to the image
processing apparatus 100.

In the above description, the recording media 200 and 210
are attached to the image processing apparatus. However,
one or a combination of a plurality of recording media may
be used.

To restate, according to the first embodiment, a sensed
image can be confirmed without considerably reducing the
operable time and the number of images that can be sensed.

Second Embodiment

The arrangement of an 1mage sensing apparatus of the
second embodiment shown in FIG. 7 1s substantially the
same as that of the first embodiment shown in FIG. 1 on the
block diagrams, except that it has a compression mode
switch 72. Since the operation of the second embodiment 1s
different from the first embodiment, only differences from
the first embodiment will be explained below.

Referring to FIG. 7, reference numeral 72 denotes the
compression mode switch, which 1s used for selecting the
compression ratio of JPEG compression or selecting a
CCDRAW mode for directly recording a signal output from
the 1mage sensing element 14 and converted into a digital
signal on a recording medium.

The JPEG compression mode includes, €.g., a normal
mode and fine mode.

In the JPEG compression mode, image data, which 1s read
out from the 1mage sensing element 14 and 1s written 1n the
memory 30 via the A/D converter 16, image processing
circuit 20, and memory control circuit 22, 1s read out, and 1s
compressed at the selected compression ratio by the com-
pression/expansion circuit 32. After that, the compressed
image data 1s recorded on the recording medium 200 or 210.

In the CCDRAW mode, image data, which 1s directly read
out 1n units of lines 1n correspondence with the pixel formats
of color filters of the 1mage sensing eclement 14, and 1is
written 1n the memory 30 via the A/D converter 16 and
memory control circuit 22, 1s read out, and 1s recorded on the
recording medium 200 or 210.

The operation of this embodiment will be explained
below with reference to FIGS. 8, 9, 10, 5, 11, 12, and 13.

FIGS. 8, 9, and 10 are flow charts showing the main
routine of an 1mage processing apparatus 300 of this
embodiment. The operation of the 1mage processing appa-

ratus 300 will be described below using FIGS. 8, 9, and 10.

Upon power ON after battery exchange or the like, the
system control circuit 50 1nitializes flags, control variables,
and the like (S501), and resets image display of the image
display unit 28 to an OFF state (S502).

The system control circuit 50 checks the setting position
of the mode dial 60. If the mode dial 60 1s set at a power OFF
position (S503), the system control circuit S0 executes a
predetermined end process (S505). More specifically, the
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system control circuit S0 changes the indications of the
respective indication units to an end state, protects the image
sensing unit by closing the barrier of the protection means
102, records required parameters and setting values 1nclud-
ing flags, control variables, and the like, and the setting
mode 1n the nonvolatile memory 56, cuts off unnecessary
power supply to the respective units of the image processing,
apparatus 300 including the 1mage display unit 28 by the
power supply control means 80, and so forth. After that, the
flow returns to step S503.

On the other hand, 1f the mode dial 60 is set at an 1mage
sensing mode position (S503), the flow advances to step

S506.

If the mode dial i1s set at any of other mode positions
(S503), the system control circuit 50 executes a process
corresponding to the selected mode (S504), and the flow
returns to step S503 upon completion of the process.

The system control circuit 50 checks using the power
supply control means 80 1if the remaining capacity and
operation state of the power supply means 86 comprising
batteries and the like pose any problem 1n the operation of
the image processing apparatus 300 (5506). If a problem 1is
found, a predetermined alert indication 1s made by means of
an image or voice using the indication unit 54 (58508), and
the flow then returns to step S503.

If no problem 1s found 1n the power supply means 86
(S506), the system control circuit 50 checks if the operation
state of the recording medium 200 or 210 poses any problem
in the operation of the 1image processing apparatus 300, in
particular, recording/playback of image data to/from the
recording medium (step S507). If any problem is found, a
predetermined alert indication 1s made by means of an 1mage
or voice using the indication unit 54 (§508), and the flow
then returns to step S503.

If no problem 1s found in the operation state of the
recording medium 200 or 210 (§507), various setting states
of the image display apparatus 300 are 1indicated by means
of an image or voice using the indication unit 54 (S509).
When the image display of the 1mage display unit 28 1s ON,
various setting states of the 1image display apparatus 300 are
indicated by means of an 1mage or voice also using the
image display unit 28.

The system control circuit 50 checks the setting state of
the quick review ON/OFF switch 68 (S510). If the quick
review mode 1s ON, the system control circuit 50 sets a

quick review flag (S511); otherwise, it resets the quick
review flag (S512).

Note that the status of the quick review flag is stored 1n an
internal memory of the system control circuit 50 or the
memory 52.

Subsequently, the system control circuit 50 checks the
setting state of the image display ON/OFF switch 66 (S513).
If the 1mage display mode 1s ON, the system control circuit
50 sets an 1mage display flag (S514), turns on the image
display of the image display unit 28 (S515), and sets a

through display state for displaying sensed image data in
turn (S516). The flow then advances to step S519.

In the through display state, data written in turn in the
image display memory 24 via the image sensing element 14,
A/D converter 16, image processing circuit 20, and memory
control circuit 22 are displayed 1n turn on the 1mage display
unit 28 via the memory control circuit 22 and D/A converter
26, thus 1implementing the electronic viewiinder function.

If the 1mage display ON/OFF switch 66 1s set 1n an 1mage
display OFF mode (5513), the system control circuit 50
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resets the 1image display flag (S517), and turns off the image
display of the image display unit 28 (S518). Then, the flow
advances to step S519.

When the 1mage display 1s OFF, image sensing 1s done
using the optical viewfinder 104 without using the electronic
viewlinder function implemented by the 1mage display unit
28. In this case, the power consumption of the image display
unit 28, D/A converter 26, and the like, which consume large
power, can be reduced.

Note that the status of the 1mage display flag 1s stored 1n
the 1nternal memory of the system control circuit S0 or the
memory 352.

The system control circuit 50 then checks the setup state
of the compression mode switch 72 (S519). If the image
compression mode 1s set in the CCDRAW mode, the system
control circuit S0 sets a CCDRAW mode flag (S520), and the
flow advances to step S531 (see FIG. 9).

In the CCDRAW mode, image data, which 1s directly read
out 1n units of lines in correspondence with the pixel formats
of color filters of the 1mage sensing clement 14, and 1is
written 1n the memory 30 via the A/D converter 16 and
memory control circuit 22, 1s read out, and 1s recorded on the
recording medium 200 or 210.

Since the CCDRAW mode can directly record an 1mage
signal captured by the image sensing element 14 on the
recording medium, high-quality recording can be achieved
but the 1mage data size to be recorded becomes large.

If the compression mode switch 72 1s set in the JPEG
mode (S519), the system control circuit 50 sets a JPEG
mode flag (S521), and the flow advances to step S531.

In the JPEG mode, image data, which 1s read out from the
image sensing element 14 and 1s written 1n the memory 30
via the A/D converter 16, 1mage processing circuit 20, and
memory control circuit 20, 1s read out, and 1s compressed at
the selected compression ratio by the compression/expan-
sion circuit 32. After that, the compressed 1image data is
recorded on the recording medium 200 or 210.

Since the JPEG mode can compress and record an image
signal captured by the 1mage sensing element 14 on the
recording medium, more 1mage signals can be recorded by
reducing each image data size to be recorded. However,
when 1mage compression uses JPEG as irreversible com-
pression, the 1mage quality deteriorates in correspondence
with the compression ratio.

Note that the status of the compression mode flag 1s stored
in the 1internal memory of the system control circuit 50 or the
memory 352.

[f the shutter switch SW1 has not been pressed yet (S531;
see FIG. 9), the flow returns to step S503.

If the shutter switch SW1 has been pressed (S531), the
system control circuit 50 checks the status of the 1mage
display flag stored 1n 1ts internal memory or the memory 52
(S532). If the image display flag is set, the system control
circuit 50 sets the display state of the image display unit 28
in a freeze display state (S533), and the flow then advances

to step S534.

In the freeze display state, 1mage data on the i1mage
display memory 24 1s inhibited from being rewritten via the
image sensing clement 14, A/D converter 16, 1mage pro-
cessing circuit 20, and memory control circuit 22, and the
latest written 1mage data 1s displayed on the 1image display
unit 28 via the memory control circuit 22 and D/A converter
26, thus displaying a frozen image on the electronic view-

finder.

[f the image display flag is reset (S532), the flow advances
to step S534.
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The system control circuit 50 executes a distance mea-
surement to adjust the focus of the photographing lens 10 on
an object, and determines the aperture value and shutter
speed by photometry (S534). In photometry, the electronic
flash 1s set up if necessary. The details of the distance
measurement/photometry process (S534) are the same as
those that have already described in the first embodiment
using FIG. 4, and a detailed description thercof will be
omitted.

Upon completion of the distance measurement/photom-
etry process (5S534), the system control circuit 50 checks the
status of the 1mage display flag stored 1n 1ts internal memory
or the memory 52 (S535). If the image display flag is set, the
system control circuit 50 sets the display state of the 1mage
display unit 28 in a through display state (S536), and the
flow then advances to step S537. Note that the through
display state 1n step S536 1s the same operation state as that
in step S516 (see FIG. 8).

If the shutter switch SW2 is not pressed (S537) and the
shutter switch SW1 is canceled (5S546), the flow returns to
step S503.

If the shutter switch SW2 has been pressed (S537), the
system control circuit 50 checks the status of the image
display flag stored 1n 1ts internal memory or the memory 52
(S538). If the image display flag is set, the system control
circuit 50 sets the display state of the image display unit 28
in a fixed color display state (S539), and the flow then
advances to step S561 (see FIG. 10).

In the fixed color display state, 1n place of sensed 1mage
data, which has been written 1n the 1mage display memory
24 via the 1mage sensing clement 14, A/D converter 16,
image processing circuit 20, and memory control circuit 22,
substitute fixed-color image data 1s displayed on the image
display unit 28 via the memory control circuit 22 and D/A
converter 26, thus displaying a fixed-color image on the
electronic viewfinder 28.

If the image display flag is reset (S538), the flow advances
to step S561.

The system control circuit 50 executes an 1mage sensing,
process including an exposure process for writing sensed
image data 1n the memory 30 via the 1mage sensing element
14, A/D converter 16, 1mage processing circuit 20, and
memory control circuit 22 or directly from the A/D con-
verter via the memory control circuit 22, and a development
process for reading out image data written 1n the memory 30
and executing various processes of the readout 1mage data
using the memory control circuit 22 and the 1mage process-
ing circuit 20 if required (S561).

The image sensing process (S561) will be explained in
detail later using FIG. 11.

Upon completion of the image sensing process (S561),
the system control circuit 50 checks the status of the
compression mode flag stored 1n its internal memory or the

memory 52 (5562).

<When Compression Mode Flag=JPEG Mode>

If the status of the compression mode flag indicates the
JPEG mode (5562), a display image process for reading out
the 1mage data written 1n the memory 30 by the image
sensing process (S561), and transferring that data to the
image display memory 24 via the memory control circuit 22
is executed (S563).

The display image process (S563) will be explained in
detail later with reference to FIG. 12.

The system controller S0 checks the status of the 1mage
display flag stored 1n 1ts internal memory or the memory 52
(S564). If the image display flag is set, the system control
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circuit 50 performs a quick review display (S5685). In this
case, the 1mage display unit 28 always displays an 1image as
an electronic viewfinder even during 1image sensing, and a
quick review display immediately after image sensing 1s also
made.

[f the image display flag is reset (§564), the system
control circuit 50 checks the status of the quick review flag
stored 1n its internal memory or the memory 52 (S565). If the
quick review flag is set, the system control circuit S0 turns
on the image display of the image display unit 28 (58566) to
make a quick review display (S567).

In this case, even when i1mage display of the image
display unit 28 1s turned off to achieve power savings or to
make 1mage sensing using the optical viewfinder 104 with-
out requiring any electronic viewiinder function, if the quick
review lfunction 1s set by the quick review switch 68, a
sensed 1mage can be automatically played back on the image
display unit 28 immediately after 1mage sensing, thus pro-
viding a function that 1s convenient for power savings and
confirmation of the sensed 1mage.

If the image display flag is reset (S564) and the quick
review flag is also reset (§8565), the flow advances to step
S568 while the image display unit 28 1s kept OFF. In this
case, even after image sensing, the 1mage display unit 28 1s
kept OFF, and no quick review display 1s made. This method
1s used when the sensed image need not be confirmed
immediately after image sensing, and 1t 1s more 1important to
attain power savings without using the electronic viewiinder
function of the image display unit 28 like in a case wherein
the user continues 1mage sensing using the optical view-
finder 104.

The system control circuit S0 reads out sensed 1mage data
written 1n the memory 30, and executes various i1mage
processes using the memory control circuit 22 and the 1mage
processing circuit 20 if required, and a compression process
that executes 1mage compression corresponding to the
selected mode using the compression/expansion circuit 32
(S568). The system control circuit S0 then executes a
recording process for writing i1mage on the recording
medium 200 or 210 (S569).

The compression process (S568) will be described in
detail later using FIG. 13.

When the 1image display unit 28 1s ON, a message such as
“BUSY” or the like that indicates a write 1n progress 1s
displayed on the image display unit 28 during a write of
image data on the recording medium 200 or 210.

Furthermore, the indication unit 54 makes a recording
medium write access indication by flickering an LED or the
like 1n combination with the above message.

After the recording process (S569), the flow advances to
step S540 (see FIG. 9).

<When Compression Mode Flag=CCDRAW mode>

If the status of the compression mode flag indicates the
CCDRAW mode (5562), the system control circuit S50
checks the status of the image display flag stored in its
internal memory or the memory 52 (S570). If the image
display flag 1s set, the system control circuit 50 sets the
display state of the image display unit 28 1n the fixed-color
display state (S573), and the flow advances to step S574.

In this case, by setting the 1image display unit 28 in the
fixed-color display state, the system control circuit S0 can
display progress of recording in the recording process
(S575; to be described later) on the image display unit 28.

Since the recording process in the CCDRAW mode can
directly record an 1mage signal captured by the image
sensing element 14 on the recording medium, high-quality
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recording can be achieved but the image data size to be
recorded becomes large. For this reason, displaying progress
of recording 1s convenient for the user.

If the image display flag is reset (S570), the system
control circuit 50 checks the status of the quick review flag
stored 1n its internal memory or the memory 52 (S571). If the
quick review flag 1s set, the system control circuit S0 turns
on the image display of the image display unit 28 (S572),
and sets the display state of the 1mage display unit 28 in the
fixed-color display state (S§73). Then, the flow advances to
step S54.

In this case as well, by setting the 1mage display unit 28
in the fixed-color display state, the system control circuit 50
can display progress of recording in the recording process
(S575; to be described later) on the image display unit 28.

If the image display flag is reset (S570) and the quick
review flag is also reset (S571), the flow advances to step
S575 while the 1image display unit 28 1s kept OFF. In this
case, the recording process (S575; to be described later) is
executed without displaying any recording progress state on
the 1mage display unit 28.

The system control circuit 50 reads out image data, which
was directly read out 1n units of lines 1n correspondence with
the pixel formats of the color filters of the 1mage sensing
clement 14 and was written 1in the memory 30 via the A/D
converter 16 and memory control circuit 22 1n the 1image
sensing process 1n step S561, and records 1t on the recording
medium 200 or 210 such as a memory card, compact flash
card, or the like via the interface 90 or 94, and the connector
92 or 96 (S575), while displaying the progress of the
recording process 1n step S575 on the 1image display unit 28
(S574).

When the 1mage display unit 28 1s ON, a message such as
“BUSY” or the like that indicates a write 1n progress 1s
displayed on the image display unit 28 during a write of
image data on the recording medium 200 or 210.

Furthermore, the indication unit 54 makes a recording
medium write access indication by flickering an LED or the
like 1n combination with the above message.

This recording process 1n step S575 1s executed until
recording on the recording medium 200 or 210 1s completed
(S576) while updating the display of the recording progress
state when the 1image display of the 1mage display unit 28 1s
ON (S574).

Upon completion of the recording process (S576), the
system control circuit 50 checks the status of the image
display flag stored 1n 1ts internal memory or the memory 52
(S577). If the image display flag is set, the flow advances to
step S579.

If the image display flag i1s reset (S577), the system
control circuit 50 checks the status of the quick review flag
stored 1n its internal memory or the memory 52 (S578). If the
quick review flag is set, the flow advances to step S5§79.

If the image display flag 1s reset (S577) and the quick

review flag 1s also reset (S578), the flow advances to step
S540 (see FIG. 9) while the image display unit 28 is kept

OFF.

Upon completion of the display of the recording progress
state on the image display unit 28 (S579), the system control
circuit 50 executes a display 1image process for reading out
image data, which was directly read out 1n units of lines in
correspondence with the pixel formats of the color filters of
the 1mage sensing element 14 and was written 1n the memory
30 via the A/D converter 16 and memory control circuit 22
in the 1mage sensing process 1n step S561, executing various
processes of the readout data using the 1mage processing,
circuit 20, and transferring the processed data to the 1image
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display memory 24 via the memory control circuit 22
(S580). With this display image process, when the image
display unit 28 1s ready to playback a sensed image, the
quick review display is made (S581).

The display image process (S580) will be explained in
detail later with reference to FIG. 12.

As described above, according to this embodiment, imme-
diately after the image sensing/recording process i1n the
CCDRAW mode, the display image process 1s executed to
automatically play back a sensed image on the image display
unit 28. In addition, since the progress of recording 1s
displayed during image data recording, a function that is
convenient for confirmation of the sensed 1mage and con-
firmation associated jobs can be provided.

Also, even when the 1mage display of the 1mage display
unit 28 1s turned off to achieve power savings or to make
image sensing using the optical viewfinder 104 without
requiring any electronic viewfinder function, if the quick
review function 1s set by the quick review switch, a sensed
image can be automatically played back on the image
display unit 28 immediately after image sensing and record-
ing, thus providing a function that 1s convenient for power
savings and confirmation of a sensed 1mage.

After the quick review display (S581), the flow advances
to step S540.

Upon completion of a series of processes (S563 to S569)
in the JPEG mode or a series of processes (S570 to S581) in
the CCDRAW mode, if the shutter switch SW2 has been
pressed (S540; see FIG. 9), the system control circuit 50
checks the status of a continuous shot flag stored 1n its
internal memory or the memory 52 (S541). If the continuous
shot flag 1s set, the flow returns to step S561 to continuously
make 1mage sensing, and the next image sensing 1s done.

[f the continuous shot flag is not set (S541), the current
process repeats itself until the shutter switch SW2 is released
(S540).

As described above, according to this embodiment, 1n an
operation setup state that makes the quick review display
immediately after image sensing, if the shutter switch SW2
1s kept pressed upon completion of the recording process
(S569, S575), the quick review display on the image display
unit 28 can continue until the shutter switch SW2 1s released,
and the user can carefully check the sensed 1mage.

If the shutter switch SW2 1s not pressed upon completion
of a series of processes (8563 to S569) in the JPEG mode or

a series of processes (S570 to S581) in the CCDRAW mode,
or 1f the shutter switch SW2 1s released after the sensed
image 1s checked by holding down the shutter switch SW2
to continue the quick review display (S540), the flow
advances to step S543 after an elapse of a predetermined
minimum review time (S542).

As described above, according to this embodiment, since
the quick review display on the image display unit 28
continues for a predetermined period of time, the user can
reliably confirm the sensed image, and can be prevented
from losing the next image sensing chance by continuing the
quick review display for an unnecessarily long period of
time.

Note that the setting method of this minimum review time
1s not particularly limited. That 1s, the minimum review time
may be set at a fixed value, may be arbitrarily set by the user,
or may be arbitrarily set or selected by the user within a
predetermined range.

If the system control circuit S0 determines that the 1mage
display flag i1s set (S543), it sets the display state of the
image display unit 28 in the through display state (S544),
and the flow advances to step S546.
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In this case, after the sensed 1mage 1s confirmed by the
quick review display on the image display unit 28, the
through display state can be set to display sensed 1image data
in turn for the next i1mage sensing.

If the image display flag i1s reset (S543), the system
control circuit 50 turns off the image display of the image
display unit 28 (5545), and the flow advances to step S546.

In this case, after the sensed 1mage 1s confirmed by the
quick review display on the image display unit 28, the
function of the 1mage display unit 28 1s disabled to attain
power savings, 1.€., the consumption power of the 1mage
display unit 28, D/A converter 26, and the like that require
large power can be reduced.

If the shutter switch SW1 has been pressed (S546), the
flow returns to step S337 and the system control circuit S50
prepares for the next image sensing.

On the other hand, if the shutter switch SW1 1s released
(S546), the system control circuit 50 ends a series of image
sensing operations, and the flow returns to step S503.

FIG. 11 1s a flow chart showing the 1mage sensing process
in step S561 1n FIG. 10 in detail. The system control circuit
50 opens the shutter 12 having the stop function using the
exposure control means 40 1n accordance with photometry
data stored 1n 1ts internal memory or the memory 52 to
expose the image sensing element 14 (S601, S602).

The system control circuit 50 checks based on the tlash
flag if the electronic flash 48 is required (S603). If the
clectronic flash 48 1s required, the system control circuit S50
controls the electronic flash to emit light (S604).

The system control circuit 50 waits for completion of
exposure of the image sensing element 14 1 accordance
with the photometry data (S605), closes the shutter 12
(S606), and reads a charge signal from the image sensing
clement 14 and writes sensed 1image data 1n the memory 30
via the A/D converter 16, 1image processing circuit 20, and
memory control circuit 22 or directly from the A/D con-
verter 16 via the memory control circuit 22 (S607). Upon
completion of a series of processes, the 1mage sensing
process routine 1n step S561 ends.

FIG. 12 1s a flow chart showing the display image process
in step S563 or S580 1n FIG. 10 1n detail.

If a frame process 1s required in correspondence with the
selected image sensing mode (S701), the system control
circuit 50 reads out 1mage data written 1n the memory 30,
executes a vertical addition process (S702) and color process
(S703) in turn using the memory control circuit 22 and
image processing apparatus 20 1if required, and writes the
processed 1mage data 1n the memory 30.

The system control circuit 50 reads out 1image data from
the memory 30, and transfers display image data to the
image display memory 24 via the memory control circuit 22
(S704).

Upon completion of a series of processes, the display
image process routine (S63 or S580) ends.

FIG. 13 1s a flow chart showing the compression process
in step S568 1n FIG. 10 1n detail.

The system control circuit 50 executes a pixel squaring,
process for reading out sensed 1mage data written 1 the
memory 30, and converting the vertical-to-horizontal pixel
ratio of the 1image sensing element to 1:1 by interpolation
using the memory control circuit 22 and 1image processing,
circuit 20 if required (S801). The system control circuit 50
then writes the processed 1mage data in the memory 30.

The system control circuit 50 reads out image data written
in the memory 30, and executes 1mage compression corre-
sponding to the selected mode using the compression/
expansion circuit 32 (S802).
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Upon completion of image compression, the compression
process routine 1n step S568 ends.

The second embodiment of the present invention has been
explamned using FIG. 7.

In the description of the above embodiment, the compres-
sion modes 1include two different modes, 1.¢., the JPEG mode
and CCDRAW mode. However, the combination of com-
pression modes 1s not particularly limited as long as an
image mode corresponding to the input display signal format
of the 1mage display unit 28 1s combined with an image
mode corresponding to the output signal format of the image
sensing element 14.

In this case as well, when the 1image mode corresponding,
to the mput display signal format of the 1image display unit
28 1s selected, recording can be done while quickly playing
back and confirming a sensed 1image immediately after
image sensing. On the other hand, when the 1mage mode
corresponding to the output signal format of the image
sensing element 14 1s selected, recording that utilizes image
information of the 1image sensing element 14 can be done,
and a sensed 1mage can be played back and confirmed at the
same time. The user can select one of the aforementioned
image modes 1n correspondence with the situation of the
image sensing location and the 1mage sensing purpose and
can take an 1mage.

When the 1mage display unit 28 1s turned off, all building
components of the image display unit 28 are turned off, but
only some building components of the image display unit 28
may be turned off. In such case, a function that can attain
both confirmation of the sensed 1image and power savings
can be implemented. For example, when the image display
unit 28 1s comprised of an LCD and backlight, the backlight
alone may be turned off while the LCD 1s kept ON, thus
implementing the function that can attain both confirmation
of the sensed 1mage and power savings as 1n the description
of the embodiment.

The 1image display ON/OFF switch 66 and quick review
ON/OFF switch 68 are independently equipped. However,
the 1mage display ON/OFF switch 66 and quick review
ON/OFF switch 68 may be combined 1nto a single, common
switch, and that switch may have three positions, 1.€., image
display ON/image display ON for quick review alone/image
display OFF.

In the above description, upon reception of an end 1nstruc-
tion of the quick review display on the 1image display unit 28,
an elapse of the minimum review time in which the quick
review display confinues for a minimum period of time 1s
checked. However, no minimum review time may be set. In
such case, 1n the flow chart 1n FIG. 9, step S542 of checking
an elapse of the minimum review time 1s omitted.

Also, dedicated 1image display units for the through dis-
play and quick review display may be equipped, and may be
turned on/off in correspondence with the setups of the image
display ON/OFF switch and quick review ON/OFF switch,
respectively. In this case as well, the function that can attain
both confirmation of the sensed 1mage and power savings
can be implemented as 1n the description of the embodiment.

In the above description, when the 1mage display
ON/OFF switch 1s ON, the quick review display immedi-
ately after 1mage sensing 1s made 1rrespective of the setups
of the quick review ON/OFF switch. However, when the
image display ON/OFF switch 1s ON, whether or not the
quick review display 1s made may be determined 1n corre-
spondence with the setups of the quick review ON/OFF
switch.

Note that the recording media 200 and 210 are not limited
to memory cards such as PCMCIA cards, compact flash
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cards, or the like, hard disks, and the like, but may use micro
DATs, magnetooptical disks, optical disks such as CD-Rs,
CD-WRs, or the like, phase change optical disks such as
DVDs, and the like.
Also, the recording media 200 and 210 may use hybnd
media that integrate memory cards, hard disks, and the like.
Furthermore, such hybrid media may include detachable
media.
In the description of the embodiment, the recording media
200 and 210 are independent from the 1mage processing,
apparatus 300 and are arbitrarily connectable. One or both
the recording media 200 and 210 may be permanently
connected to the 1mage processing apparatus 300.
An arbitrary number (one or a plurality) of image record-
ing media 200 or 210 may be connectable to the image
processing apparatus 300.
In the above description, the recording media 200 and 210
are attached to the image processing apparatus. However,
one or a combination of a plurality of recording media may
be used.
To restate, according to the second embodiment, whether
a sensed 1mage 1s directly played back and displayed imme-
diately after image sensing and 1s then recorded, or a sensed
image 1s recorded by utilizing 1ts 1mage quality, and then 1s
played back and displayed can be selected in correspon-
dence with each 1mage sensing situation, purpose, and the
like.
The present mvention 1s not limited to the above embodi-
ments and various changes and modifications can be made
within the spirit and scope of the present invention. There-
fore, to apprise the public of the scope of the present
invention the following claims are made.
What 1s claimed 1s:
1. An 1mage processing apparatus for recording, and
playing back and displaying a sensed still 1mage and/or
moving 1mage on a recording medium, comprising:
an 1mage sensing device, a control device, an optical
finder, a display device having at least an electronic
view finder function, a display setting device adapted to
turn on and off said display device, and a review setting
device adapted to turn on and off a review function
before an 1mage sensing operation of said 1mage sens-
ing device,
wherein the display device has a first review function of
displaying the sensed 1mage immediately after an
image sensing operation wherein said control device
controls said display device to display the sensed image
for a predetermined time period before start of record-
ing the 1image on the recording medium, when said first
review function had been previously turned on by said
review setting device, even 1f said display device had
been turned off by said display setting device,

wherein the display device has a second review function
wherein said control device controls said display device
to display the sensed image after the image has been
recorded on the recording medium,

wherein the first review function records the 1mage on the

recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the 1mage on

the recording medium 1n a format of the 1mage sensing
device, and

wherein a setting device allows for selection between the

first review function and the second review function.

2. The apparatus according to claim 1, wherein said
display device comprises a liquid crystal display, and 1is
disabled by turning off only a backlight.
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3. An 1mage processing apparatus for recording, and
playing back and displaying a sensed still image and/or
moving 1mage on a recording medium, comprising:

an 1mage sensing device, a control device, an optical

finder, a display device having at least an electronic
view finder function, a display setting device adapted to
turn on and off said display device, and a review setting,
device adapted to turn on and off a review function
before an 1mage sensing operation of said 1mage sens-
ing device,

wherein the display device has a first review function of

displaying the sensed 1mage immediately after an
image sensing operation wherein said control device
controls said display device to display the sensed image
for a predetermined time period before start of record-
ing the 1image on the recording medium, when said first
review function had been previously turned on by said
review setting device, even 1f said display device had
been turned off by said display setting device, and then
sets said display device to a state instructed by said
display setting device,

wherein the display device has a second review function

wherein said control device controls said display device
to display the sensed 1mage after the image has been
recorded on the recording medium,

wherein the first review function records the 1mage on the

recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the image on

the recording medium 1n a format of the 1mage sensing
device, and

wherein a setting device allows for selection between the

first review function and the second review function.

4. The apparatus according to claim 3, wherein said
display device comprises a liquid crystal display, and 1is
disabled by turning off only a backlight.

5. An 1mage processing apparatus for recording, and
playing back and displaying a sensed still 1mage and/or
moving 1mage on a recording medium, comprising:

an 1mage sensing device, a control device, an optical

finder, a display device having at least an electronic
view finder function, a display setting device adapted to
turn on and off said display device, and a review setting,
device adapted to turn on and off review function
before an 1mage sensing operation of said 1mage sens-
ing device,

wherein the display device has a first review function of

displaying the sensed image immediately after an
image sensing operation wherein said control device
controls said display device to display the sensed image
for a time period during which a predetermined switch
1s continuously turned on before start of recording the
image on the recording medium, when said first review
function had been previously turned on by said review
setting device, even 1f said display device had been
turned off by said display setting device,

wherein the display device has a second review function
wherein said control device controls said display device
to display the sensed 1mage after the image has been
recorded on the recording medium,

wherein the first review function records the image on the
recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the image on
the recording medium 1n a format of the 1mage sensing
device, and
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wherein a setting device allows for selection between the

first review function and the second review function.

6. The apparatus according to claim 5, wherein said
display device comprises a liquid crystal display, and 1is
disabled by turning off only a backlight.

7. An 1mage processing apparatus for recording, and
playing back and displaying a sensed still 1mage and/or
moving 1mage on a recording medium, comprising:

an 1mage sensing device, a recording device, a control

device, an optical finder, a display device having at
least an electronic view finder function, a display
setting device adapted to turn on and off said display
device, and a review setting device adapted to turn on
and off review function before an 1mage sensing opera-
tion of said image sensing device,

wherein the display device has a first review function of

displaying the sensed 1mage immediately after an
image sensing operation wherein said control device
controls said display device to display the sensed 1image
for a predetermined time period before start of record-
ing the 1image on the recording medium, when said first
review function had been previously turned on by said
review setting device, even 1f said display device had
been turned off by said display setting device, and
transfers the 1image to said recording device for record-
ing the 1mage on the recording medium,

wherein the display device has a second review function

wherein said control device controls said display device
to display the sensed image after the image has been
recorded on the recording medium,

wherein the first review function records the image on the

recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the 1mage on

the recording medium 1n a format of the 1mage sensing
device, and

wherein a setting device allows for selection between the

first review function and the second review function.

8. The apparatus according to claim 7, wheremn said
display device comprises a liquid crystal display, and 1is
disabled by turning off only a backlight.

9. An 1mage processing apparatus for recording, and
playing back and displaying a sensed still image and/or
moving 1image on a recording medium, comprising:

an 1mage sensing device, a recording device, a control

device, an optical finder, a display device having at
least an electronic view finder function, a display
setting device adapted to turn on and off said display
device, and a review setting device adapted to turn on
and off a review function before an 1mage sensing
operation of said 1mage sensing device,

wherein the display device has a first review function of

displaying the sensed 1mage immediately after an
image sensing operation wherein said control device
controls said display device to display the sensed 1mage
for a time period during which a predetermined switch
1s continuously turned on before start of recording the
image on the recording medium, when said first review
function had been previously turned on by said review
setting device, even 1if said display device had been
turned off by said display setting device, and transfers
the 1mage to said recording device for recording the
image on the recording medium,

wherein the display device has a second review function

wherein said control device controls said display device
to display the sensed 1mage after the image has been
recorded on the recording medium,
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wherein the first review function records the image on the
recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the image on

the recording medium 1n a format of the 1mage sensing,
device, and

wherein a setting device allows for selection between the

first review function and the second review function.

10. The apparatus according to claim 9, wherein said
display device comprises a liquid crystal display, and 1is
disabled by turning off only a backlight.

11. A control method, of an 1mage processing apparatus
comprising a display device, for recording, and playing back
and displaying a sensed still image and/or moving image on
a recording medium, comprising;:

controlling said display device to display the sensed

image,

wherein the display device has a first review function of

displaying the sensed 1mage immediately after an
image sensing operation wherein a control device con-
trols said display device to display the sensed image for
a predetermined time period before start of recording,
the 1mage on the recording medium, when said {first
review function had been previously turned on by a
review setting device, even 1f said display device had
been turned off by a display setting device,

wherein the display device has a second review function

wherein said control device controls said display device
to display the sensed 1mage after the image has been
recorded on the recording medium,

wherein the first review function records the 1mage on the

recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the image on

the recording medium 1n a format of an 1mage sensing
device of said 1mage processing apparatus,
wherein a setting device allows for selection between the
first review function and the second review function,

wherein said display device having at least an electronic
view finder function, said display setting device, and
said review setting device, and

wherein said display setting device 1s adapted to turn on

and off said display device, and wherein said review
setting device 1s adapted to turn on and off a review
function before an 1mage sensing operation.

12. A control method, of an 1mage processing apparatus
comprising a display device, for recording, and playing back
and displaying a sensed still image and/or moving image on
a recording medium, comprising;:

controlling said display device to display the sensed

image,

wherein the display device has a first review function of

displaying the sensed image immediately after an
image sensing operation wherein a control device con-
trols said display device to display the sensed image for
a predetermined time period before start of recording,
the 1mage on the recording medium, when said first
review function had been previously turned on by a
review setting device, even 1f said display device had
been turned off by a display setting device, and then
sets said display device to a state instructed by said
display setting device,

wherein the display device has a second review function

wherein said control device controls said display device
to display the sensed 1mage after the image has been
recorded on the recording medium,
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wherein the first review function records the 1mage on the
recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the 1mage on
the recording medium 1n a format of an 1mage sensing
device of said 1image processing apparatus,

wherein a setting device allows for selection between the
first review function and the second review function,

wherein said display device has at least an electronic view
finder function, said display setting device, and said
review setting device, and

wherein said display setting device 1s adapted to turn on
and off said display device, and wherein said review
setting device 1s adapted to turn on and off a review
function before an 1mage sensing operation.

13. A control method, of an 1mage processing apparatus
comprising a display device, for recording, and playing back
and displaying a sensed still image and/or moving i1mage on
a recording medium, comprising;:

controlling said display device to display the sensed

image,

wherein the display device has a first review function of

displaying the sensed 1mage immediately after an
Image sensing operation wherein a control device con-
trols said display device to display the sensed image for
a time period during which a predetermined switch 1s
continuously turned on before start of recording the
image on the recording medium, when said first review
function had been previously turned on by a review
setting device, even 1if said display device had been
turned off by a display setting device,

wherein the display device has a second review function
wherein said control device controls said display device
to display the sensed image after the image has been
recorded on the recording medium,

wherein the first review function records the 1mage on the
recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the 1mage on
the recording medium 1n a format of an 1mage sensing
device of said 1mage processing apparatus,

wherein a setting device allows for selection between the
first review function and the second review function,

wherein said display device has at least an electronic view
finder function, said display setting device, and said
review setting device, and

wherein said display setting device 1s adapted to turn on
and off said display device, and wherein said review
setting device 1s adapted to turn on and off a review
function before an 1mage sensing operation.

14. A control method, of an 1mage processing apparatus
comprising a display device, for recording, and playing back
and displaying a sensed still image and/or moving i1mage on
a recording medium, comprising;

controlling said display device to display the sensed

image,

wherein the display device has a first review function of

displaying the sensed 1mage immediately after an
image sensing operation wherein a control device con-
trols said display device to display the sensed image for
a time period during which a predetermined switch 1s
continuously turned on before start of recording the
image on the recording medium, when said first review
function had been previously turned on by a review
setting device, even if said display device had been
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turned off by a display setting device, and setting sets
said display device to a state instructed by said display
setting device,

wherein the display device has a second review function

wherein said control device controls said display device
to display the sensed 1mage after the i1mage has been
recorded on the recording medium,

wherein the first review function records the 1mage on the

recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the image on

the recording medium 1n a format of an 1mage sensing
device of said 1mage processing apparatus,
wherein a setting device allows for selection between the
first review function and the second review function,

wherein said display device has at least an electronic view
finder function, said display setting device, and said
review setting device, and

wherein said display setting device 1s adapted to turn on

and off said display device, and wherein said review
setting device 1s adapted to turn on and off a review
function before an 1mage sensing operation.
15. A control method, of an 1mage processing apparatus
comprising a display device, for recording, and playing back
and displaying a sensed still image and/or moving image on
a recording medium, comprising;
controlling said display device to display the sensed
Image,

wherein the display device has a first review function of
displaying the sensed 1mage immediately after an
image sensing operation wherein a control device con-
trols said display device to display the sensed image for
a time period during which a predetermined switch 1s
continuously turned on before start of recording the
image on the recording medium, when a said {first
review function had been previously turned on by a
review setting device, even 1f said display device had
been turned off by a display setting device, and trans-
fers the 1image to a recording device for recording the
image on the recording medium,

wherein the display device has a second review function

wherein said control device controls said display device
to display the sensed image after the image has been
recorded on the recording medium,

wherein the first review function records the 1mage on the

recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the image on

the recording medium 1n a format of an 1mage sensing
device of said 1image processing apparatus,
wherein a setting device allows for selection between the
first review function and the second review function,

wherein said display device has at least an electronic view
finder function, said display setting device, and said
review setting device, and

wherein said display setting device 1s adapted to turn on

and off said display device, and wherein said review
setting device 1s adapted to turn on and off a review
function before an 1mage sensing operation.

16. A control method, of an 1mage processing apparatus
comprising a display device, for recording, and playing back
and displaying a sensed still image and/or moving image on
a recording medium, comprising;:

controlling said display device to display the sensed

image,

wherein the display device has a first review function of

displaying the sensed image immediately after an
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Image sensing operation wherein a control device con- wherein said display device has at least an electronic view
trols said display device to display the sensed image for finder function, said display setting device, and said
a time period during which a predetermined switch 1s review setting device, and

continuously turned on before start of recording the
image on the recording medium, when said first review
function had been previously turned on by a review
setting device, even 1f said display device had been

wherein said display setting device 1s adapted to turn on
and off said display device, and wherein said review
setting device 1s adapted to turn on and off said a review

turned off by a display setting device, transferring function before an image sensing operation.
transfers the 1mage to a recording device for recording 17. A storage medium storing a program executed by a
the image on the recording medium, and sets said 10 controller implementing the control method of claim 11.

display device to a state instructed by said display
setting device,
wherein the display device has a second review function

18. A storage medium storing a program executed by a
controller implementing the control method of claim 12.

wherein said control device controls said display device 19. A storage medium storing a program executed by a

O dlsplay the sensed image after the image has been 15 controller implementing the control method of claim 13.

recorded on the recording medium, 20. A storage medium storing a program executed by a
wherein the first review function records the image on the controller implementing the control method of claim 14.

recording medium 1n a format according to an input
signal to the display device,

wherein the second review function records the 1mage on 20

the recording medium in a format of an image sensing 22. A storage med.ium storing a program execu.ted by a
device of said image processing apparatus controller implementing the control method of claim 16.

21. A storage medium storing a program executed by a
controller implementing the control method of claim 135.

whereln a setting device allows for selection between the
first review function and the second review function, ¥ 0k k% %
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